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(54) BULK OXIDE SUPERCONDUCTOR, AND PRODUCTION OF WIRE ROD AND PLATE 
THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain good 
superconducting characteristics even if a rectangular 
material or a large area material is present by combining 
plural metal bases or oxide bases in a plane shape or 
plate shape with their surfaces bonded in opposite. 

10 

SOLUTION: A paste is applied on a substrate 10 by 20 30 ^_ 



means of screen printing, and a type crystal 20 is placed fi t r t }' r r /' i, ' ' ' } 
on one end in the longitudinal direction thereon. And, it is » 30 20 

held in air of 150°C for 30 minutes, isopropyl alcohol as 
a solvent is evaporated and is held at 600°C for 30 
minutes, and a binder is decomposed. Next, this 
substrate 10 is placed in a furnace in which the 
maximum temperature is 1020°C and the temperature 
gradient at this time is 10°C/cm, moved from a high 
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temperature side to a low temperature side at a speed of 1cm/h so that a position at which the 
type crystal 20 is placed is at a tip end thereof, a super-conducting granule is melted and 
grown, and a superconducting conductor (Y123 membrane) is formed. A pair of 
superconducting conductor 30 fabricated with the above process is prepared, a contact face 
is abraded, then faces of the respective super-conductive conductor 30 is opposed, 
pressurized and heated, then it is cooled to room temperature and heat-treated. 
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SROA-iP^SSttSliSTO^Bao/t;^ 20 

4fflHTR-Ba-Cu-0 (R(it±l7C^TL a, 
Nd, Sm, Eu, Gd, Y, Dy, Ho, Er, T 
m, Yb©l»Tftfl>l"3**V>tt-t©t&^tatt£-rS) 



10 

J- 



30 20 



30 



-r 

10 



( 2 ) 

1 

*fflViTR-Ba-Cu-0 (R«^±«7cm*TL a, 
Nd, Sm, Eu, Gd, Y, Dy, Ho, Er, T 

R©A;i^®fb4&i8ttg#. 

*IWR-Ba-Cu-0 (R«f ±i%^^TL a, 
Nd, Sm, Eu, Gd, Y, Dy, Ho, Er, T 

m, YbcDVi-rn^i^*-5Vi«-f-ne>©*a-a-toii-t-r 

SfflV^TR-Ba-Cu-O (RliMjni^TL a, 
Nd, Sm, Eu, Gd, Y, Dy, Ho, E r, T 20 
m, Y b<D\ / *-?ftfrl-0$>Z>WZJtt\*><DU&£> J &h-? 

£irri£#feb<«7 i -7 p tt<;:&^;bit\ SROAjl/i' 

[dubs 4] ^js»*r**v»«sjfbitfe**t±fc}ga6}s 

SJBHTR-B a-Cu-O (Rt**±S7G*£-rL a, 
Nd, Sm, Eu, Gd, Y, Dy, Ho, Er, T 30 

m, Yb©v^-rn*uo»*v»tt-?-ne.<Dffl^fc-a-fr 

yoMnmmwfc s nfc&js* s utt&<b^s*f ©*g& 
«*, s-*©A;i/^$<b#ii8«^#<B!i©^s£*rEg=£- 
^-trrnsttt) b < ««tt»c*&£-fr-ti\ *®8f©A;^$ 
<b#)a*s«*^fie-r^M;p^^b%iam««©fpsi* 

fc*V»T, &&TZ>%k\Z$ 0 01C£U:1 0 0 0"C^T»C 40 
MML. O.lkgf/cm'IllOkgf/cm'P; 

>&ttxteA;i^&te4&ifi«g«©ffrS!;frft. 
[s»sfciR6] &M*#*3V>tem{b4lj»#±lw*§Sti* 
SfflWR-Ba-Cu-O (R«#&±3Stc^^TL a, 
Nd, Sm, Eu, Gd, Y, Dy, Ho, Er, T 
m, Yb<D\,^nfrl-Z>&Z>WZ J £<Dm&t>-&t-rZ>) 
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W)Jjft\Z 1 *CX c mJU± 10 0 "C/ c mtTF©?ag£jge 
£o WTfr 5 £. <h 5 A*;i^gMb«5iti«S3Jiiffi| 
©f^ffi^ffi. 

[0 0 0 1] 

^Ea©s?a:e.zjt»c-?-ne.©f^ffii)*»cMb, wic, a 
;w t*icjgffl-rs©{c#^^s^Jcwr-5 *>©-?& 

-5. 
[0 0 0 2] 

[ee*©sw] fs#?as (tc) #9 oks^s y- 

Ba-Cu-O*, Bi-Sr-Ca-Cu-OMfttit 
5&fb4fcje«g#©3&ji.K«i: 0 , «tf£gjii£?&aWJ £ b 
TffifflT-5^«i:*taitE^^ofc. bd^U Hfflfb-T-Sfc 

saMMtawe < , mm i^;n~su3SbTv>fcv>©ai?i 

[0 0 0 3] Mil Bi-Sr-Ca-Cu-OMft 

voMnm#-z\*, tk^w^-y«jciraxb^-r<, *~e 

in 0 0m4SK.5fiSC9feOWM^nT*D, 2 0 
K-C 1 7 (T) SrS^.-5a«*^-tf#-5 A>$— * 

0. 1 TiST$5. 

[0 0 0 4] B i-S r-Ca-Cu-0^©Kfb^iB«^ 

©©, 5 FfT©»^«*S{cffi<^:-5. 

[0 0 0 5] — ^FBSSTf^MbfcY-B a-Cu-O 
^©ffiMb4&j@«g#Ttt, tf>±&^*©fW«J;;j&5lt) 

b, ^^ia«Tfe*ffl^^;u©##iriSViK#iigiE 

StlTH 5. b*>b&at£> Bi-Sr-Ca-C 
u-0^©^fb!feS«^#:T?fflV^nTV^-5A'>^-'f > 
•^o.— (p owd e r- i n-tubeS) T?ffMH 

$ n&fiii^Mtf* y h y * - v > tftikti. a <Dj?m 

1. 199 5fik$i£ix¥ • mnmz&fim. p 2 

7 3#!&) „ 
[0 0 0 6] 

u.t 5 t-r saw *%^#«> wtafie* 

[0 0 0 7] t9iii©Y-B a-Cu-O m<DWHk<\tomnm 
#H it5ia^5JK«T?feiB^6g^«8S$rWt"-5*)©©, * 

R©a*s^^®«©««r^ii-r-5 £ <ta<T#&^ 
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[0008] ifc, r-b a-cu-o&<D&ity>)mmm 
[ooo9] *%m<omm** mnmft&<D£^&R<D 

tiZ&Z. 10 

[ooio] *%i©ffi©sS9«, fiRo/\*;p^Kftft 
[0 0 11] *%0g©fficDB6<)«> SI»©J:l^ 

[0012] *mm<DtbiE l ue>mz j t(Dm<DBmR&m 
mu&mti* *mmm<D&mmfmtmmiz£r>Tm$ 

[0 0 13] 20 

mi<Do%R&w&%o<Dmg&ffimzmm-rn\z, &l 

[0014] ( i ) &m&tt$>& wtmivva&tttizm 
mmzm^TR-B a-cu-o (r«^-±*tc^tl 

a, Nd, Sm, Eu, Gd, Y, Dy, Ho, Er, 

Tm, Yb^^-m^i-D^^^t^n^com^ioitt 

ftR©;iN^ggte%j@«i3J#-e&-5. 

[0015] (2) &m&$t$>z>wtmih®gitt±\zm 

Mfe&m^TR-B a-Cu-O (R«I&±^7C^T?L 
a, Nd, Sm, Eu, Gd, Y, Dy, Ho, E r, 

«©/\*;^gt{b4$jj6«g#-?&£. 

[0 0 16] (3) *JRJS#**V»J4«fl3*»«±fc» 40 
Bfii££fflV>TR-B a-Cu-O (R«^±«7n*^-CL 
a, Nd, Sm, Eu, Gd, Y, Dy, Ho, Er, 
Tm, Yb<D\,*-?ftfr l-D&Z>MZ^tHE><Dm.&t>itt 

&*©/w*BfefM&jsm&#w©£®£*Hii& 
^■s-a-T*tt%>L<tiT— ^Kfctft^to*, SR©/tjp 

[0017] (4) &m&tt&&wtmm&tt±\zm 

BMfflV»TR-Ba-Cu-0 <R«#±»7C*JftTrL 50 
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a, Nd, Sm, Eu, Gd. Y, Dy, Ho, Er, 
Tm, Ybm*-rtlfrl-D$>2>Wt J ttl£><DtB.-£rt>1tt 

•r-5) *©/w*ttfc*ja*i»*e#/«L. tt/w** 
&<B£. &*©A*;^®Hfc^j@ttg#fcJ©^E£*f®& 

[0 0 18] (5) MIS (3) X« (4) (D/W&WLit 

®mnmmttx\t/v\'9mimmnmtiL<Dft9ktjmiz& 

v»t, «^-r«R(ic9 o o*cet±i o o oicgrFicftiJHk 

U O.lkgf/cm'KllOkgf/cm'OT© 
[0019] (6) v>te&fls«i£#_hir}8 

BMfflUTR-Ba-Cu-O (R«i&±IS7E^^TL 
a, Nd, Sm, Eu, Gd, Y, Dy, Ho, Er. 
Tm, Yb©V>ma>lO*5V>tt-t©ifc-&fr-fr£T 

BMMMMilMfr©'*-;* hjWHME**f©±Bfcfc#S 

n> £©&«e«s#©^-xh©i£i&;£rSi©3fcS8© 

^©^id^fSltr 1 TC/ c m£t± lOOt/c mOT©ia 
[0 0 2 0] Tfcfc"5, #fE9i©fi!fg«, ffifijftt*© 

CtJCtO, ^*§^©&V>SR©/^^&fb%jfif|2g# 

[0021] *»«KJ:n«, aa«^n-fex*fflv»*ii 

tbTSVi|g#aat^S«:W-r'SR-B a-Cu-O^© 
[0 0 2 2] 

mttbizmm\zm.wrz>. 
[0023] (mmmrn 1 ) y, o, , b a c o 5 , cu 

O *, Y : B a : C u ©tfc#» 1 . 8:2. 4:3. 4 
lYBa,Cu,0, (Y123) ©■*» ICY, B a C u O, 
(Y2 1 1) iiAoW5/^^KfflSfS^M 
Sn^/g^tfc) \Zft.Z>£?\ZM'£>L, 9 0 0tT24IBf 
Nl (h) (ESfcU 351:1 4 0 0*CT2 O^AdRtt, ffi 

«»T*. tMW*£ft£H«©«a/'W , >y-£LT 

#ijf^f7-;^i ox*tn*a©-f vyne;p 
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gtc<— X hSr 1 OmmX 5 OmmX ImmCSS (g 
«:ZrO.) 1 0±lr^i7»J->^«iJtSSrffl^TO. 2 
mmOJP^JC^-ri) 1 tr^-re^^Y 1 2 

[0024] tw»#*«E*K^3n*-rv»«£fc 
«, w*8A'<>^-**ii-i£mft<T*><fc<. ^<ac««i© 

2 0 tLTaiXbiXcttJlSlRn^nimmX 1 10 
mmx 0. lmm©^^$lr^-5J;5lC^]0aiLfcNd 
Ba.CUiO, (Nd 1 2 3) i|Mgffi£ c M^WSS 
1 0«BtSit*rSji:7iS«t^lcM^fcm. lSO'CSg 
Htr3 o^ffl«jfb^j«©-<yyDt!;i,T;pn-;i,$ 

[0 0 2 5] 3 0 3 ft^-r=fc^t'> ^-7h3 0 
A&mffiLfc*«l 0£Sii5i&gaU 0 2 ox:-cz.<d£ 

0t/cmT*5i^WS 1 cm 20 

/h (^f«) <D9a7*xaii]a»ettUE^siiA2 o* 

Mm,m# (Y12 3J8I) 3 0 «1RM2) 

[0 0 2 6] -rfcfr^, mm. 1 0 

©g^ftft^ftMH £ ft -5 . 
[0 0 2 7] J £CD'&l%.&.<Dmm'Pt!5 0 Ottl 0 0 

mmmmm-rz. z.<Dxm~z&e>nitmmm& (Y12 30 
3) 3 0 <D&ftmm&g.*/v\sxnffimnik-emfei>tz. 

tZ\Z>, 7 7K, -i?Dii-r5 5 0 0 0A/cirfT$ 

[0 0 2 8] taiS03lr*3ViT, (S«:Z 
rO,) . 2 Ottawa (Nd 1 2 3JHil) . 3 0A11 

nnm& (Y123) ^stsfcie.cD^-xh, 40 

[0 0 2 9] ^©iaTff^&««*tt*-*HMt 

\zmmv&x.fr&, 0 4»c*-TJ;5lc, ^-n^ttjgft^ 40 

TlOOiffl (h) &5&J£ (Tr:-JP5aS) Z\<D 
tvl^. 7 7K, -eDflW?4 5 0 0 0 A/crrfT* 

[0030] mmmm 2 ) An&tjK&tt 1 1 mit©^ 

fi£S©EI©ig^I#l t C/cm'?i65J:pSjp 
^Sr&SjjSKO. 1 cm/h, lcm/hWlOcm 50 



ISM^ - 3 0 6 2 5 6 
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nrnm^mitm-^tti^m-^tn^ti 30000, 40 

0 0 0SOC3 5 0 OOA/cm'TSofe^, &£■&© 
Vtm-ZlZtt^tl 2 8 0 0 0, 3500 0&^3 0 0 0 
0A/cm'T*ofc. 

[0031] sfc, mmmrni tmmo^m-z. j&s© 

IR©»*4s)E*«l 0 0t/cmT*5J;^W^ft 
ji£0.1cm/h, lcm/hSiUtlOcm/hit 
T»MMt:«fe«Ufc. #£ttfcig«ig# (Y 1 2 3) 
©6g#*SiE^S«gE-&ttr©«S8-t?-€-n-? : n3 2 0 0 0, 
3 6 0 0 0^3 3 0 0 0A/cm't*ofe^ 
'&<DVtm-Clt*rtl?n2 7000, 3400 0RZf2 9 
0 0 0 A/cm'Tf&ofc. 

[0 0 3 2] (fSHJS^ffi 3 ) ffilB&tt&tt 1 <hl^«©# 
Si?, R-Ba-Cu-O (R : N d, Sm, Eu, G 
d, Y, Dy, Ho, Er, Tm, Y b ©VvTtlfr 1 ~Z> 

ft. £i£U Nd, Sm, EutC*V^T«, 

o. o i m.K.ommfti£<D&m. yjv=i>xx#\zi$\,* 

T, 3 0 0'Ct?2 4 O^rffl (h) frofc. -?-©<f&©:/D 

[0033] &*>nitmmi»&#<Dm%-nm&m*. i 

7K, •Vuffi.m\Z&\,*T. -e*V?ftR**Nd©#-g-5 0 
0 0 OA/cm', RA«Sm©i^6 0 0 0 0A/c 
m\ ROTu©a^6 5 0 0 0A/cm', R^Gd© 
m&3 5 0 0 OA/cm', R#Dy©*§-&4 0 0 0 0 
A/cm', R^HoOf^30 0 0 0A/cm , 1 R#* 
Er0l$3OOOOA/cm', RA«Tm©i^2 5 
OOOA/cm', RA«YbOM2 0 0 0 0A/cm' 

[0034] (Siis^4) mrissiifi^ i ~ 3 ©xs 

*aa*J6«l wm^T<hft3£5KW^LlE;l;fc|£, 0 

icfiRflsu z\n&i kg f /cm'wffi^^siinbfe 
wire 9 5 o-ctm o#rajo&&, sas-mai-f 
■?-©*£. i m.&<Dmm^.m.^-n 500 tt? 1 0 0 n# w 

(h) SSffll {T—-)V®M) £©J:3lcLT, 
[0 0 3 5] (H»§5&5) jWIEiSIS^ 1 ~ 3 ©Xg 

ti^#©xST?Bg^©©m^**^Sfc®f^Kb, c:n 

h) 6 OA, 6 0B£f1W3. i©r:MtiS6 

OA, 6 0 b z^nztimmmmommK-r z i^c 

ifboH 1 kg f / cm 1 <Dmf}*QltiQV1tVtm-Z 9 

5 ot-pi o#raMk&, ^as-eiftifl-rs. ^©&, 



i »£©«*«««£■? 5 o o < c-ei oomm (h) mm 

[0 0 3 6] KU:, *^#*i^$nfe^Bj^^JS^g| 

&mmB& (mmm) icRi^sn* *>©■?«&<, ^-© 

[0 0 3 7] 

[0 0 3 8] ( l ) 8ti#tt«DJ:V4RO^ift 
[0 0 3 9] ( 2 ) flMifef8!ffiTj8«iS#«:©.tVvBR 

[0040] ( 3 ) mW9Wke> J; wwjrNMHIMra 
BJPJK KftOT * £ <h J&«T* « . 
[0®©ffi*fctft(8] 
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i ] *%m<Dnnmm i ©/w*BMs*jH«*fls© 

[0 2 ] *.%m<D&Mmm i 
K0-C&&. 

[0 3 ] *ftg|®$lf »tt l ©/x;i^BHt»iH»»fle© 

io [04] *&m<Dnmje&i<D/vw7Wt{t®mnmm& 
©#tj& ^-rmm bt * « . 
[05] *&m<Dmmm&4<D&R<D/vi'#wntyimn 

[0 6] *»H©CT&tt5©{U^©sw^ttft;4bi8« 

[0 7] 0 6®fi!lB0-eS>^. 
[fiF#©ift91] 

1 0-S« (Z rO,), 2 0—flUtA (Nd 1 2 3* 

A) » 3 o-mmm» <yi 2 3) . 3 OA-sit* 

20 (Y12 3) S»(jSt*&»0^|>. 4 0-«Xffi 
Hit. 5 0-lO*W!5>:A 6 OA, 6 0B-g«i# 
(Y 1 2 3) ffi. 
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@1 



30 

4 



10 




1 0»*4E«c (ZrO.) 

2 0-««ft (Nd 1 2 34£} 

3 0-a«f# (Tl 2 3) 
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30 



10 
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10 
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[0 5] 

05 



20 



IE 



20 30 



V-10 



' -o- ! S-10 



V-10 



10 



20 30 
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20 M ■ ■ ~1 ^ -31 

10 
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[#$MiIE#] 

mtHBI ¥^8^1 1M7B 

i^mmiE i ] 
miEttmmmz,) mmm 

[»IEl*l#] 

[«*S3] ^jRstr««v^att<b«s«±(c«Fni£ 

4ffiHTR-Ba-Cu-0 (R«^±^7C^TL a, 
Nd, Sm, Eu, Gd, Y, Dy, Ho, Er, T 

m, Yb ©wrn^ lcab^vi^n^offi-g-fc-a-t-r 

#)@«^#:^^$ nfc£Jjgg#&-5 v^a^b%g#g> 
[#&*tiE2] 

[*&iE*t&#s£] mmm 

[*SlEf*J^] 

SIViTR-Ba-Cu-O (Rtef?hrJS7G5iiJ&-C'L a, 
Nd, Sm, Eu, Gd, Y, Dy, Ho, Er, T 



[3M8«IE3] 

[*tiE*#&#gi*] mmm 

[WiE^rfe] £H 
[ffiiErt^] 

§fflV»TR-Ba-Cu-0 (RlJf ±Stc$*?L a, 
Nd, Sm, Eu, Gd, Y, Dy, Ho, Er, T 
m, Ybgnvmfr 1^5 l>te-€-tt5(Pm-&:b-a-<h-r 

**S&K:ffi*NI£IBeU MIES** fctfs* £-8% 
^■©^S!j^tC lt/c mBU: 10 0 X./ c mgTFcDM 

[#M*tIE4] 

miE*i&mm%} mmm 
imiE*tmmm&] 0005 

[0 0 0 5] «TMbfcY-Ba-Cu-0 
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VfrVfctfZ, Bi-Sr-Ca-C 
•f-a.— (powde r-i n-t ubeS) Tf£gS 

■ha. 1 9 9 5 4p«*flsfii* • st***?**. p 

2 7 3 #38) • 

[*tIE*r#5»gi«] 9!«ffl# 
HiiE*f^JHB*] 0 0 0 7 

[0 0 0 7] Wai<0Y-B a-Cu-O^Otttgtl 
[^*tIE6] 

miEM&mm%) o o i 6 

[0 0 16] (3) &flSg#*3Wa&fc^»*f_tK:$ 
IS^fV^TR-Ba-Cu-O (R«^-±^7C*^T?L 
a, Nd, Sm, Eu, Gd, Y, Dy, Ho, Er, 
Tm, YbW^ftfrl^&ZWZ-ZtlZ&U-grttt 

imjEtt&mmz,) mmm 
miE^tmms^,] 0017 

[0017] <4) &mm$t&z>MtMib®)m#±Km 

B8ft*ffl^TR-Ba-Cu-0 (R«f&±fS7n*^-CL 
a, Nd, Sm, Eu, Gd, Y, Dy, Ho, Er, 

Tm, Ybou-rn^i-D&^^it-^n^^m^itt 

*2r arc* s . 

[#«!*iE8 3 

[*HE2t&§««] 
[*tiE*hgus@«] 0019 



[«IIErt^] 

[0 0 19] (6) &JR£tt&«V>ttRfcfc«r£tt±K8 
S6ft$fflV>TR-Ba-Cu-0 (R«^±Stc^T?L 
a, Nd, Sm, Eu, Gd, Y, Dy, Ho, Er, 
Tm, YbgnvTtlfr 1 ~D$>Z>WZ*nt>V>&&t>'&t 

it\ -?"©^»J*[piJJr 1 "C/ c m£JL± lOOt/c mUTF 

[*SiE*t&«Si*J 
[MlEttgUKB^] 0 0 3 9 
[«IE2f&] 3£S 

[0039] ( 2 ) mmumffi-zmnm&&<D±»&R 
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